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The Impossible Trinity (aka The Trilemma)
The Trilemma and Mundell-Fleming's framework A fundamental contribution of the Mundell-Fleming framework is the impossible trinity, or the Trilemma. The Trilemma states that a country may simultaneously choose any two, but not all of the following three policy goals -monetary independence, exchange rate stability and financial integration. The "Trilemma triangle" is illustrated in Figure 1 . Each of the three sides of the triangle, representing monetary independence, exchange rate stability, and financial integration, depicts a potentially desirable policy goal. However it is not possible to be on all three sides of the triangle simultaneously. The top vertex, labeled "closed financial markets," is associated with monetary policy autonomy and a fixed exchange rate regime. But it represents financial autarky -the preferred choice of most developing countries in the mid to late 1980s.
The left vertex, labeled "floating exchange rate regime", is associated with monetary independence, and financial integration-the preferred choice of the U.S. during the last three decades. The right vertex, labeled "giving up monetary independence", is associated with exchange rate stability (a pegged exchange rate regime), and financial integration, but no monetary independence -the preferred choice of the countries forming the Euro block (a currency union), and of Argentina during the 1990s (choosing a currency-board exchange rate regime). Among Mundell's seminal contributions in the 1960s was the derivation of the Trilemma in the context of an open economy extension of the IS-LM Neo-Keynesian model. 1 The model considers a small country choosing its exchange rate regime and its financial integration with the global financial market. Analysis is considerably simplified by focusing on polarized binary choices, i.e., credibly fixed exchange rate or pure float, and prefect capital mobility or financial autarky. To illustrate the resultant tradeoff, consider first a fixed exchange rate system with perfect capital mobility. This policy configuration corresponds to the policy pair associated with the right side of the trilemma triangle. In circumstances where domestic and foreign government bonds are prefect substitutes, credible fixed exchange rate implies that the domestic interest rate equals the foreign interest rate, as follows from the uncovered interest rate parity condition. If the central bank increases the supply of money, the incipient downward pressure on the domestic interest rate triggers the sale of domestic bonds, in search for a higher yield of foreign bonds. As a result of these arbitrage forces, the central bank is faced with an excess demand for foreign currency aimed at purchasing foreign bonds (and a matching excess supply of domestic currency). Under the fixed exchange rate, the central bank must intervene in the currency market in order to satisfy the public's demand for foreign currency at the official exchange rate. As a result, the central bank sells foreign currency to the public. In the process the central bank buys back the excess supply of domestic currency that is triggered by its own attempt to increase the supply of money. The net effect is that the central bank loses control of the money supply, which passively adjusts to the money demand. Moreover, these countries also simultaneously pursued higher monetary independence, while tightening capital controls in the early 1980s, as a result of the debt crisis.
The level of industrial countries' monetary independence dropped significantly during the 1990s while their exchange rates became more stable and their efforts of capital account liberalization continued. These trends reflect the European countries' movement toward economic and monetary union. For financial openness, the year of 1990 is identified with a major structural break -the beginning of the wave of financial integration of developing countries. For non-emerging developing and emerging markets countries, the debt crisis is found to be a major structural break for exchange rate stability. The Asian crisis of 1997-98 is also a major structural break for emerging market countries. One string of the literature sidesteps some of these difficulties by taking a historical perspective, evaluating the transmission of interest rate shocks in various regimes, and over time contrasting different regimes that were close to the three Trilemma vertices [see Obstfeld, Shambaugh, and 2 See Chinn and Dooley (1997) , articulating that required reserves on banks' deposit liabilities have been utilized by both industrial and developing countries to discourage and sterilize international capital flows. They find that changes in reserve requirements can insulate a repressed financial market from international financial shocks. They conclude that traditional measures of capital mobility such as interest parity conditions or the scale of gross private capital flows are of limited or no value in assessing the openness of repressed financial systems. Taylor (2004 Taylor ( , 5, 2010 ]. Overall, the results are in line with the Trilemma prediction. During fixed-exchange rate episodes in the classical gold standard period, a pronounced and rapid transmission of interest-rate shocks is found. This is in line with the prediction that fixed exchange rate coupled with capital mobility, nullifies monetary independence (corresponding to the right vertex of the Trilemma triangle). In contrast, during the Bretton Woods era, fixed exchange rates did not provide much of a constraint on domestic interest rates, a by-product of widespread capital controls (corresponding to the top vertex of the Trilemma triangle). In the post-Bretton Woods era, the reversion to the more globalized pattern is manifested through an increased interest-rate transmission among fixed-rate countries. Nonpeg countries, both before Pursuing financial integration while maintaining financial stability of emerging markets may explain intriguing developments in the three decades since the 1980s -despite the proliferation of greater exchange rate flexibility, international reserves/GDP ratios increased substantially.
Most of the increase in reserve holding has taken place in developing countries, especially in emerging East Asia. The dramatic increase of international reserve hoarding has been lopsided.
While the international reserves/GDP ratio of industrial countries was overall stable hovering around 4%, the reserves/GDP ratio of developing countries increased dramatically, from about Consequently, the financial self-insurance motive associated with the growing exposure to sudden-stops and deleveraging crises, accounts well for the international reserves takeoff in the 1990s [see Aizenman and Lee (2007) ]. The East Asian crisis was a watershed event, as it impacted high saving countries with overall balanced fiscal accounts. These countries were viewed as been less exposed to sudden stop events as compared to other developing countries prior to the crisis. With a lag, the affected countries reacted by massive increases in their stock of reserves [see Aizenman and Marion (2003) ].
The link between hoarding reserves and financial integration suggests a fourth dimension to the Trilemma. In the short-run, countries came to expect that hoarding and managing international reserves may increase their financial stability and capacity to run independent macroeconomic policies. This development seems to be important for emerging markets that are only partially integrated with the global financial system, and where sterilization is heavily used to manage the potential inflationary effects of hoarding reserves (China and India being prime examples of these trends). In contrast, most of the industrial countries kept their international reserves/GDP ratios low. This could have reflected the easy access of industrial countries to bilateral swap lines in case of urgent needs for foreign currencies as well as their ability to borrow externally in their currencies. Obstfeld, Shambaugh, and Taylor (2008) links the reserve hoarding trend to three key factors associated with the shifting positions in the Trilemma configuration since 1990. The first factor is the "fear of floating," manifested in the desire to tightly manage the exchange rate (or to keep fixing it). The desire to stabilize the exchange rate reflects a hybrid of factors -to boost trade, to mitigate destabilizing balance sheet shocks in the presence of dollarized liabilities, to provide a transparent nominal anchor used to stabilize inflationary expectations, etc [see and Klein and Shambaugh (2006) ]. The second factor is the adoption of active policies to develop and increase the depth of domestic financial intermediation, through a larger domestic banking and financial system relative to GDP. The third factor is complementing the deepening of domestic financial intermediation with an increase in the financial integration of the developing country with international financial markets.
The combination of these three elements increases the exposure of the economy to financial storms, in the worst case leading to financial meltdowns, as was vividly illustrated by the 3 Frankel (1999) shows there are no clear cut reasons to expect any convergence towards the polar choices of pure float or pure fixed exchange rate regimes. Figure 2 suggests that, while developing countries keep exhibiting preferences towards exchange rate stability, the growing class of emerging markets seems to move towards greater exchanger rate flexibility. Beyond these trends, one expects that countries will keep adjusting their policy choices in extended the Trielmma framework in ways that reflects the chancing economic circumstances, without any obvious permanent patterns. Similarly, the large increase in the depth of international trade implies that the viability of financial autarky is vanishing, as trade in goods offers channels leading to de-facto financial integration by means of trade mis-invoicing. These developments do not impact the relevance of the Trilemma, but imply that most of action is not in the vertices of the Trilemma, but in the middle ground of The crisis may also lead to changing patterns of financial integration pursued by emerging markets. In the absence of a major reform of global financial architecture, emerging markets remain exposed to sudden stops and deleveraging crises. As the crisis of 2008-9 illustrated, hoarding international reserves remains a potent self-insurance mechanism. Yet, it is a costly option, which may not be sufficient unless it is coupled with assertive policies directed at managing and mitigating aggregate exposure to external debt. economy to the risk that value of the fund may collapse precisely at the time when hard currency is needed to fund deleveraging, as has been the case during the 2008-9 global liquidity-crisis. 
